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™ 't jccs rsc'Itopto 12 may 

*#tF^^fi600-10,000Opg^JS|^Yb^l^(D^& : ?f*Itz: N . Ru, Rh, Pd, Ag, Ir, Pt, 
Au& if<D;ft&Ji^ ^TFTi, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, Nb, Mo,Ta,W, 

ik (co) ttttppm®mt>'«gft«^ttftir)c»<R«bT^iKai^^ 
tLta. cax6i±igf=j;*Mb, ^«tt<KT&^*9i§Pjecbfts»«m»«osi 
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tins c v zh%mz-z =.*)\>¥-&&mm ± ^-c* * s -**mmb*& 

5 W.m* * J — ^m&PtWk (Direct Methanol Fuel Cells) g £2R#> W % 0 M 

15 M^X- }*. a &£<m<DM&&m 1 IttZ. fcf PtRu, PtSh, PtFe. PtNi, PtCo, PtV 

20 ^^^V^5^7 l tI^U^O^^^i±> #l£fc*U. Lee , A. KobayasM 

and Y. Sasaki, Acta Cryst., C40, 5 (1984)^T?*n£>*V£^££:;r3T?&£o 

biJVlS (H 3 PW 12 0«) StWia^rO^Ui^rDf?^ 

u y r^^-^^Ff tjtt«Miffi*^'r a ttijRBC^fc uxpt -$>ru 

^ (w) im Mre# (it) Hf^wasth'-^tfc^ i2t0^>^. 
^>m^on, ln&s&mttu&tstiiLmit&v n** cats 
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So 

fe^^fc* fctt*^ C 0 £ 0 H-^tTP h > £<DRJfoiFfem2ilx$.&.-&1giW2fr% 

■So 

^tlfc ©# V ^#£Ru, Rh, Pd, Ag, Ir, Pt, Au & ^(D^^Ms W*Ti, V, Or, 
Mn, Fe, Co, W, Cu, Zn, Y, Zr, No, Mo, Ta, W, & £©jW&JR*MtP l"W«© 

20 31 ^ WbK/fo l^iSf^t'l^ S^t*(Y. Nishiyaroa, Y. Nakagawa, and N- Mizuno. Angew. 
Chem. Int. Ed. 2001, 40, 3639) «^ (D^-fb^fS^fttft-ffi^^^- C k ft 

atkje8is«ifcflE«Ei-*^cKit (oh) ^^Ph> (h) to&fo&temztiM 
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m 



ibss©^ 

©TJfc&o itfcAKl 2.^>^ h y>Sfc©»^tett*£ftpHflJ»fc:J:D* 
$8?££jfcj|&& b T a J&A 01 IS 2: A* b V> « D * u M\±m<&&V¥~c 

IS : (bS^*^'5::i:t:a:b^1iS«gfc:bT©tel6*^IiEbfep . 

25 |2IM©1S|^^B9 

(2U&> ^rp#U&(T>^-V>#Ji)©^;v 
0 21*. Pt »Jfebfe7'>^-V>M^UK<llfi|0!ll)©*<^U v 9 WIS* 9 19 

ei 3 &s ^^^©^p^u^©^ * y y**;!/*^^*^— > 
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' m . • 

(2| 4 fe\ SSKMSI 1 ®^^P# U!» (Na 5 H 3 [PtW60 24 ].xH 2 O 7 o °c^^^— ;u) © 

|2I 5 (±n ^filB^J lOAfP^'Ji (NasH 3 [PtW60 24 ].xH 2 0) ©IR*^* h;V 

EI 6 »> *B U ^ >!Stl!^NasH3[PtM06024].xH20(||iS^l©^^ P * 'J 0t £ W#l 

121 7 $SJS0!l2 0'v?P#yBl ( (TBA) 4 H a SiPtWi 1 OW:?'-fe^i'>7'^ y^) 

©1M ^ y ^^^^^^^A^i^ — ^ 

|2|9(*> ^^©^^Ptf y$S (3) ©IR^^^h;V 
10 |2|1 Oi± N HWJ2 0^7 i P^y^©l&^XED^^ — > 

1211 Ui, ^I^^TDsjiUiOt^U'^^V^^^Ay^-V 

1211 ^^©^^p^y^DiM^y ^^i^^^Ar**— 

y— ^©te^SS-^) 

|2| l 3 fciu HWJ30*&^p^U^cduv^^^ h;v 
15 HI 1 4 ft. fSW0!l30^5* P # U i&(5)© 18S W NMR* h ;V 

|2i i 5 fes ^ p * y ^(Y-^^f >;fi*$i2*si#)<D*5\n> 

mi mi6^j4o=&^.7 i p^y si©*m # u y^^v^^A^*— > 

121 1 ^^©^-^p^y^©^* u y^stf/v*^* > 

|2| l 8 PtRu (*WR0IU)©1M * y y * ft*/*^*?* a 

20 I2( 1 9 PtUgtf£[^(3ittSl unis it «0ll2)<DtM ; * »J 9» * A 

25 ^g-sfc** c©fc&, ^o#ym©fls#^&3c^#ss£bV'><, 

£oi5ft»*tt|:tti*. y&^b<kfc^;v:fc y ±^fc©$#mv 
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# • 

^Bi> U^^vaMftJ!^ 3i#^^^»iSs 7x^-;wM»]»* 

(2) ft£JB#Ru,Rh,Pd,Ag,Ir, Pt.Au $>Jlk£tv3'J>fc < t%> l@T?&fcU 
3I^^J]5ASTi f V, Cr, Mn, Fe, Co, W, C», Zn, Y, Zr, Nb, Mo, Ta, W, £>3afc£ft* 4> 

ttmfa t fcSP^jtlT? & 5 ±13 1 X &±«3 2 £?B«5£ tbfc 0^5* P # U iMft 

^ U ^ & * ±IB 1 b±flB 3 © V>^n^t> tse^$ tbfc©^^ 

25 p V $£3ftlt*flU3ftli&. 

(5) ^P*U^©#te*£S£JRJ^£ lJW^«»L&i«UB*T?&S 
±|B 1 ^jsv> t±fa4 ©V^^n^t^^o^z!3!R^^fe^^P^ , J^Wft^ 

(6) ^J35J^^Ru,Rl,,Pd,Ag,Ir,Pt,An *»6>fe*»*lJ; b»»nS 1 » 
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( 8 ) ±f3 1 ~±I3 6 ©VNftu^lNtocD^^s^ p# U HKMS^mAttlKN 

fro 

10 ±13 8 Xl*_tf3 9 fcgatf IfeMmttftftMft* 

15 JpU X»|SI«f^ (XRD) > Xi^i^Mi^ (EXAF3) ^CD^MST?^ 

Ma s H 3 [PtW 6 0 2 »].xH 2 0(7» > V *»0I# * W« > 

20 :£l&(U. Lee A. Kooayasbi and Y. Sasaki, Acta Cryat., C40, 5 (1984) > 

K 2 Pt(OH)6(Aldrich^tSgi)*7jCfc^^b^ KOH£4> Ujp*.. 0.1 |un7>fM- T e« 
25 P H=5.98fcUfco * 6 fclH*iH|l*Wjq^ Ufc2l.il 5 x &$£cDj&l;:^ 

5^fcfe«>; «?aufei;i!i6> i»«fli^«t:<sr^«o«!jRwau^ 
^^iqtftUEUTfe^^^ofco ^mtibxiai&aiufco IBs 

KOHT!pH=7.5fciUT^ ^IftA^ ^fefc^CDSBv tfeJttfcttSiUfcgk 
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5 £tftjfc 0 

' WJBift: 0.5MH 2 SO 4 £;f|V^o 

• «li©BIJfe:&$£: Schmidt CD (Schmidt et al. J. Electrochen. Soc. 
10 145,2354(1998) )t^J:ofeo ^*5mg^5%NAFION^0.5fflltC^^-fr> V 

fc#fr£ V^ £ & €> tf, «Jffi^© ##©fi«r*l±0.12 mgfc^S, 

* P< >> — ;V : 1M 

•»S|j*K»10mV/s % »Sf«<ftJ±-0-2V. +1.3V, -0.2V(vsAg/AgCl)r.ftfc*>N 
15 -0.001V. +1.499 V. -O.OOlVvsNHE 

T>> — h*$J#s0.85 V, * V— h*W#Q.65 VUp&0 ^— < &X$S * 
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ffit % 5 * (1) > ^VT- & 5 (2) £ Jt^ b fcXRD^iflf ® 4 # 

Mlg'|£t2:MV>%©<ZK (2)^|HbXRD:*^ h;VT!&ofc 0 

io #t:i^:j£bTv^£%*&frv3^m<2:L-3fc. mz.um&ys$s.(D 

Na 2 [Pt(OH) fi ]^<0^M©H2[Pt(OH) 6 ;|;b?& S 0 cti6©XRDt:— ^ bfc 

15 :r:=:fr>*©*©©^#*»tt*^lRJR (IR) -eXfMftJMMflPtt (EXAFS) 
— flliftOtU ^V^StNasHatPtMo^^xHaOfOEXABStCj: 

*£ttJR;i£ — >fe^Uteo bxafs friz M3 : fiamW { OB 1 &*> - 

.20 Anderson^lTtWfiOj^T-^^Ci^liigt— !Stb■CV^^ 0 ^;ft,£tK «3Wb#tfj.* 

itm-fr* "C & * ci i: j&sjN flj b o 

Na s H 3 [RW60 24 ].xH 2 0(7' > ^— V <Bt3M — £ & IBM> 



2005$ 50 6B 23W tr/M> ¥»' <7 "0-963 P. 18 




mm 2 . . 

(K<H 3 [a-SiPtW u O 40 ] (ct-Jr^ VliSiPW 

X0 4 CDE3M-(*-eXtl^ ^©iSt) *W,Mo^^A s MO 6 0AM^12^)Sa'(fi:b&ll3i© 

10 CD^Jpi t> lTt6*C & D > Mn, Fe, Ni ft fc^JRtffll & 

SltttjfrPfetK affix P^. Y gS«lS S|a|g«2,3,5T»ttx «I<Z) 

15 0Pt<Z>3*A£S$#.fco 

&#Jfc\ MBK#t^SK 8 [a-SiWuO S 9].nH 2 6^^-^Ufco :*Cjft(Inorg, Synth, 
vol.27, 89 (1990))fcfl£VV JWT©#$fcT?IB*l&fr-3fco 

$Jflfc7.K30mlfc\ Na 2 W0 4 .2H 2 018.2g(BBDiraol)*liq^s Ctvt-8MHC1*^T> PH=8 
<4>V>fc*- So Na 2 SiO a .9H 2 0 8.52 g(30 mmol)^7jc60 mlH^^Ufe 

20 $tffc©10 nl*JpA(-rS;*)^Si. 5 moDfe. pB=8.91^"e±#. D ifitfliZo 

H^8M HCl^JjftTx pH=5.16tbT:> fa2R$Wj&n$li bfco §£0^ 0.1,|«7-f^ — 

ifcja*lM HSlakfcffiM nlT!2J&. mlTlg&m^ MM,- 

25 %&tne&iiM#\)r— *>&&fr&$L filter V3#V&\k^ 4-^*Cli#S^J 
ttfclNi)^ K ^ [a.SiW^03 9 ].nH a O*MV^T'RuS3^^^«^(Il• Neumann and C. 
Abu-Gnim, J. Am. Cbem. Soc., 1990, 112, 6025) fc^Ulfc. WTO^TtST?^!* 

Ks[a-SiWi,O»].nH20 3g*7-te >~h **lfcH 2 PtCl 6 .6H 2 Q 0.47 
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# • 

(4)© * 9 S —)Vft&T £ 1M * 'J * * 'V* * ^ 9 A (CV) OifliJ^^ 

El 7 fc N iM ^ 0 y ^7^)V9=t^ ; P^^9 — >4St. CCDSSilsl-^^ite^Jl^llI 
|H > ^^->-^^0.85 Vs *V- 1**|jW).65 Vttj£©tf~*#*£<mT:fe ft, 

10 3. 947 mAT & o fc 0 ±5ECD51 ft .MW^M V-ls^zf^v* m>-&W<D&1ftM1fil. Z ng> 

i»si95.08-efe* fcb#^©ptm*#fc ft ©^ 9 j -;v®m<b«?!fE*^# 

3.947 mA / (1-2 mg * 0.2 * (195.08/3860.3)) = 325.4 A g' x £. 
(4)©#m©tfci* fe SUSflU t P^tctr fco 

26 IJl£12[ 9 fc^-T* 965, 905, 887, 781, 727 ctf ^fc £fc:3&VM!RJK£ s Ji,& tbfco Si 

iff &Keggingy# U IR©tSW£. v(W=0)*S965 cm' 1 , v(Si-0) 

#905 cm' 1 , v(W-Ocoraet-W)A J 887cro" 1 , vCW-Oedge-W)*^! cm'^^l^B^tt^ Z. 
iifrtb, £©#y$(4)*K KBggmM®MM*U&\sT\<y%> h^Z-btiZa 
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io -m9K%3 mjfr&^-fe x.>t#u— TM»BWfcu -^jKtt^&n 

i£2 
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(5), (6), C7), (8), ^15(9)0^^^— JVfc&T IZ&tf *V V>?i$fr£>=t:7 

5 A (cv) ©»^ftff5ci:fcJ;&. «miWW»«fc^«tttW l W5*ff-3 



|0IS«Iii:W«|&*frW-3fc, 

14 
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2005$ 53 7B 0e|02ft 9>VW> if <7 NO. 963 P. 23 

iifv^"^^— ;vBifl3«*flfc*^u* tfco ^-fno-N^p^up^ pt^ 

5 JR(*fltgl-2 |*m)HJt^> PtS&fck ft ^^-;Wb««f ii3-8jSl;ift^«* 
^bTV^So SJ*i*®»(ail^5Ef*!ctt*«Sx [0 0 1 1-3] fc^r)**: ft fcjftflE 
b fcfiS > BMb«TJ ft S (C £> 1\ Pt&JK^Pt 30wt*/ VulcanXC-72Rtr Jg 

10 

•c«88-r«o **./-;wDftv>*M*-c> fte{±^5te^j3-e^bfc*)©tiub^T!-y- 

h-^50-400mVCDraoMK^e>^£tbfe|15CS^IiE{±jN2.1 xlO^Ccm^fc b 
T£JS*®»&SWbfco 

* $ ^e)tlTV^Ca*^JB8bfco(5)0 1B3 WNMR^^^ h^P^rO 1 4 1^1*% -92.6 
25 ppm^fe-139.1 ppm©|afc5*©^©^bV>^^^-;i/*S4p!$IJ^tbfc 0 

^^i'tfS'tM h&&£ iL&TrsbTV^* # U 7^:*->0WttPt&Afti 

O^^i[a-SiW ll 0 3^ ,] 6 •^^b*rV^S^lk%^bTV^So U 
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2005$ 5fl 7B 0B§02# WM> tt' V 

m 

^IJfe$|4 

[(n-C 4 H 8 ) 4 N3 4 H 4 [ r SiPt 2 W 1( ,0 40 ] ( Y ^^>i5liS^) 
D # U & £ # A $ ft & Pt 1 & U 5* - 3" > & fe £> 1 ^ « Hfcfit © 1/2 *C & ^> fe «> 

is mmm 5 

[(n-C 4 H fl ) 4 N] 4 H [a-PPtRo 11 a l a] flMSJR^P-Mb) 

(i2)StF(i3)©^^y — ;i/^aTi-43^s^^^u (cv) © 

P-Mo3R^^n#UBCD*#fcL k TV- FflijTffcfcO.14 V, 0.28V, 0.42V, 0.53V 
frSEtes ^^VMf-^^Jifetifc. Pt/VttlcaA"72E l 4:|±CV©^ttS*iD> -0 

16 
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a^fctis^s c^nl*^ wire as. £oT&3fc&ccD#»i5#b'rv>fci^ 

( PtRu 

* # ^ — jvmitmw.o^m . 899 bat?3& -3 fco mM&m m btt#;£&-e#y&*© 

?tm*&?ty)CO**;~)V(OmbMW>*&9t'$~2>£- 3.899 j»A/ (1.2 mg * 0.2 
15 * 0.5) =i 32.49 A g^H$>-?*: 0 =£#PJ©f&&fc0!l2T^ bfc$l!a:©fi6(325.4 A r 1 ) 

x v^ sptRu ^«3Bt-? kifclt b-c msa-fb^W^ ^ — ;vtt-fbJgj(Sfc«*ifc1*tt 

ltWJ2 
, 20 ( Pt*»t^) 

^Aftsueu ^^^~;i/^btste*sii^bfc 0 ^sffi^Ji,2a^]6te^i3,4,5iiT^ 
b©^^^~;v^b«miiS0ffr*&^te^J3.4fclsic^T?ffv>s «3te*sbfco 

)N-(7)©tfi(3.28 x 10 s mA g" l )fc^ d©ibWJ2oW©iifi(3.84 x 10"* aA g 1 )© 
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ftWT&a^ct&s %L&mi*m\sii®m&, mtt^KB^^nx^^ 

5 (Pt/VulcanXC-72R) 

j.ti!£#!2Tfc^ PtfD^»T-*^V^fe^s 31*. fSHS^Ktfi: LTfciU Vulcan 
XC-72R& Z®$t%Ufa'sCDm$f\Z J; S^iltft % frt>ftT ^5oi CD^&ffi 

10 5C)|SK6) 0flS(0. 438 mA cm-2)}±, £ 0j£S&^3cD$3!lC ©1g(0. 555 mA cnr2)£|7C 
•£&*Pt/Vulcan XC-72Rt3S^^lM|^b^KJ^ * ^ -;H{bgJStPfc1ttt 

15 *Mb 

^3 
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MLt©«/fflT*tt 
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mmvm^s fttz.\£&&, tt^wt p-^LftBd* y »j*«R»ftiiM«t 

15 
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2005$ 5fi 7B OW T/Ws *f V N0 - 963 P. 29 

1 . S&JgJSW/X&M^J&fr & & £ # J-S8OO-1OOOO0'V7 1 P U 

5 2. tt^JS*SRu, Rh, Pd, Ag, It, Pt, Au ifi t> < UTe&tU 
j^&JgtfTi, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, Nb, Mo, Ta , V?,P<bm£nZ>'J> 

fttiisiut.' 

.20 ffiift^o 

6 . fc&JSSM^Ru, Rh, Pd, Ag, Ir, Pt, Au £ & *.ffiMx * I) 3 1 

25 7. i(i^i^W*W6©v>rn*t>koo@^^P^ytt^3tt«Mfti 
8. w^i^w^aecov^rn^fcocDH^^p^ysw^w^jto 

21 
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9 . #«tt»*yj^»*X»AP»*^**I*^8^||a*Ufc«S|41t^ 

"5 • 
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5 & S> & &#^S 800-10000 CD 'N'^ P Jtf U ^©^^•^"C & 2. Pti^^P # U ^«S3jS{. 
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